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(54) CAPACITOR USED IN SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitor t g 
structure for avoiding disadvantages of a structure and a ^ / 
manufacturing process of a conventional technique and 
to provide a manufacturing method thereof. 
SOLUTION: The capacitor of the present invention that 
is used in a semiconductor device comprises a first 
capacitor electrode 164 including a part of a damascene 
interconnect structure, an insulating layer 166 which is 
formed on the damascene interconnect structure and 
acts as a passivation layer, and a second capacitor 
electrode 168 including a conductive layer formed at 
least on a part of the insulating layer. The 
semiconductor device includes the damascene 
interconnect structure formed on a substrate of a 
semiconductor wafer. 
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[ami fciWHarn-fe* 

AW*. 
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mm&Wfflk (damascene) i^-f hOfmMf&JU XT' 

m ( i 64) 

-i/a Xlk LT^-t-i.^)! (16 6) t . 

(c) m&mm<wjr%<tb-&<o±i l z&i&%tifzm 

mm*%tsWi2*-rJ*i/?W& (16 8) b i^-thZ 

(mi m) *^^is?T-foh^t*w®it-rhm$Lmi 

c ti^js 3 ] mmmmit . a-rt^ u -s -r 
t -t^mm i iMffi^-w^?. 

[i»*ii4] friemi^-v^-^^msts. flgsTfe 
0 , Ml E3S 2 =Jf -v v N'i^igffiteT/u 5 «t* 4 £ t £ «f 
« fc -r 4 f i f mm* -v v ^ * . 

t if*ii 5 ] m?mm\± . sbmu * > * 4 

£ k Sr^fc-rSW^^ 1 tettc^-W^? . 

[ If *ifl 7 J ffiiBlVW* 1 ^<H2 o^offlSg 
«Wfift<0_htc7E&£ $ ft 4 i k Sr«« k 4 M** 1 iQR 

[ HBStm 8 3 ffliE:*$Jffi£SN$n3gi* . ft t. JH^t 

IWEJS 2 -v ^n'^ ? «SU > fftt E*eiS*<9*l«Sr < k i> - 
k £*M8 k -T 4 1 ffittO* -W? * . 

h *fM-r & - k z&wib -thw^m 8 lets^^f- * > 

8fiLkl£!m.ZtL*i h 7>~JX? b . 

mE£mm.W9ttme> i ^o±£jbjs 3 ft/tie** 
k. 
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IWE^MfflSSSttflfitO 1 o<0^< k 

mi*\;*>-?mmb. 

m&m<n-m*^ts*^j^?mmk®b. 

mmn.mm-mi^tsw > 2*^^^mMbi^^ 

Z b k f 4#ig#7-V-W x . 

I(MIM) =5f-r^^rS>i>CtSr#iat-fl.a*« 

i oiem^^fVNM^. 

[ i»*JB i 2 ) miimm n&it-s v 3 >mx-h h z 
10 k z&WLb-fhn&m 1 oi£ifio^f*fvsw x . 

[ff*ifi33 mimi*-Y^^?m,m3.mmvhz> 
z b zmm b -i-hmv* 1 o im<vmfcr'M * . 

imsx 1 4 3 mimm\&s.m<t? >fjwv*>i, 
a b s-wafcf 4W«3B 1 oiett w»*7 f ^'f 

[ 19*^1 5 3 Buiem2^^^->-^S@(iT/USMT- 

» 6 i b £ ffisi b -r h mm 1 0 tm^mwr^ u 
[11*11 1 6 3 mszmnma. 1 1 20^1 

S^HtJico±t=»BgSn*Ci:*«r«t-r58lW^ll 0 
20 IStteoiNSfrr^^. 

[ If 1 7 3 TKfE ASOffi^asflBtO 1 ott , * t> 

t -times 1 oietgco^wAw x . 
itm^M 1 8 3 tuiB^mscoa o f^- 

•y F ZMfc-tZ i fc Wtt k 4 ff^l 1 7 IB«co^ 

30 [|f*JBl9 3 mSE^flsrA^^-iCMOSx^ 
Xt'$>4 £ k^^gStk -t4ff*3l 1 OieSJcO^frT-'^* 

[ n&m 2 0 3 ^tt? x > ^mm±izm^ tuz± 
%mm$wimmtt-t h*mt* j fru xvmmztih * 
-vstisfcom&frmizti^T. 
(a) mmz.mmmmw-BZ'&tsMi^v^i'fm. 

m*Btft-t&Xr-yy°b. 

(B) mzmtmmmm&cD±izmf£zti. xvis* 
- t sB>mb\^Tmmtz>%mm*j&fcthXTvT 

40 b. 

( c ) mitmm<7yj?%< 1 1>— »o±fc»*sixfc* 

%&zbnmb-th*mftT'U avm^bti***;* 
i/? commute. 

^m-*6«ii*-^JB (mim) *^^is?*wm-t 
zxt- -vyz-stsz bwmb-t &mir<iM2 oumcom 

[ tmm 2 2 ) huIb ( b ) cotmmzB&L'thXT- -y 
50 ntm-it^ v^ymz mm- wf? r*» ^ ^ 4 ^ t ^ 
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Cif*12 3J ItrlB (A) OSgldr-v^S'-^^ffiSrTg 
■$-&X-r-y7 , £-&; ! ^ 

tute (C) ^f7 7«, ^df-W^IMS-T^ST 
?B^-rS^f"y7 , **trii:&«pSii:-*-4it*^2 OIE 

i: 2o^ffls««cffi3t&®^-r^^x-yr^-irtf 
i t ^Mt -r £ if *if 2 5 EttwsBWHfc. . 

M * &&t 4 X-r -y r . 

»iOT*»BiW4^-r-<yrji. mmmco^<b t, — an 
* ms fc -r s if #31 2 o imcommum . 

[|»*II2 9] mfAV/;JMtl,Xf7 7 

w&t -t&iinm 2 owstvws&m. 

[0001] 
[0002] 

-bt±ii«r^swc. tHMfctRttflcttft. mans 
[0003] **„ ^^■>^9\tnm.mncnmm.cr,±.\,z 
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U £ fothX ShmMX'lt * 4 **, **ia*fiPfir*4£ fcJ: 

KWztLhz bisect. *nmmmste: s mttsiffi*fj 

V V fyyy'v-bMzm&tgZ&tl'ZZc^X olzLX\^ 
ytvv?'77y o v*xtzt$if&*-wLx?)mft& 

[0004] w^***i'9m&izm£th 3 mttjsi 
mffbbtzMz. *mw<r>$mn%-x-\±. ±izB&zti 
tmmwmcommz^-x. &mwz4-%< lw**-*'* 

ryo-f-fi. m^mn. bzuas.mmtiH*nz**;i 

•>?&mi$.-t?>ZbX'$>&. I<077D-fliS?oy 

20 air*-. *>< LxmtcD**^?mm.xm%h¥Wi't 

commit. *«fc*J«ar<'SroTV*4. 
[000 5] L#>U -T-9M < *4 

/S^C Ztx^coffimfcftl,z3;*J^>?$:Bf$.-t$>Zb 
ltmmb%&. t'U ?stf'l^<Zc2>b. JL-y^rVyy 

SI-^*C(i^^ l j7°a-feX (damascene processing) bLX 
fthirh^-vl-V7'zrx3^xco^fai,z<fafr\,^r>foh. 

i.i^^^t-T 1 ^ tflfifcftte, psa««»*b&< 

ZtzMZ. % LXZcomgk I C 7 o>«EHT« 

[0006] h u— ^BHafc^js-rs^^jAMru 

•fe^tciO. -^7*5^0 >-iEHT'<50 I Cc0S5t*^i^ 
^tf3tc. *^>*zs?Z±mffln\*jl,zBl&t&Zb\i£ *) 

mmbzet. zcomm^ma. **j^?<m&i,z t & 
mbznz>n«%m$: famt<n»#e>±.tzmm- hzb 
40 izx *)ft±-t&tmrmx'*>z . 

[0007] |J§IM^*W< =Sr6 K-oixT > df-v^'^^ 

i£)£-r i> C t j^S#fcHJt i: . S <b t * 
tz . *S"J«3fii*iO/jNS sfiKMWrt tlM* L*»t*0f«r 6* 

v *]■*>»#* 1 1. fe«> . rmcomwz i muti- h tz#> 
iz!m%ttmz-knmmi*iiz+ttizim-t h ; t 

Zt>(,z£tz. YtfMfSLZix&Z.btfbh. Z 
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[0 0 08] 

&mz w& m m a j: x/m^ya -t^x^ ®®^& 

[0009] 

SfeJK (metal -insulator-metal : MIM) C04:)3r 

*^L-oi, rnxmiizimttzsmz^b. 

ffBS (damascene) Sr*f Z^mfofU XX'tiimZtl 
6 * -V £*5 , ( A ) ^S>Jffl5«M«itcO-35 
«r*tr* 1 ^-W^^Wte . ( B ) *^££ffiflfi3 

mm t , ( c ) mmmwjf* <ti> — «<o_t t=»j« $ ft 

fc#*JB£#tfifS2**^S'*««k£:r$-4£i:£«r 
ttti. -it- ^yi^-v-a^illi, ftt>*MB 
CO- f ^fc^^CO/N^y^— v'g sW4£fc 

[ooio] ^v'tisfm^wmii.. m^^if^rt 
imm 3 fcsatt t at 4 a £M-fk>- yaypft*. $ t 

[0011] *«Bj<offi<0)B«fc:tJl^TU, #?&0JcO¥ 

wast^m *»a, im^mzx vmAztmztitzm 
[0012] anmti^ 

9hM<7>** -y t>-?'JlT$> 0 - &2<D*-v'*i'?W& 
i4- *6tWo^*< t fc^<o±fcjgjfc$itfc«fc*HH 

^ x ; vofi t M-Mo/lO JiK^jS $ ft - co 
[0013] 8^CJSijOj||«tCtJV^T»4*fHaUl. ¥S§ 
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CO 1 0<0±{C^$tl7t«S^*r -y >- 3 y|L 
A$dffl5»«H«3SO 1 oco±(cffM$ix^ m«t - hu 

[0014] *»B^a % ^#>>i;\oSSLLfcJB)£3 

ft £ df -v > * x ? cOgBt;Ti£T& 2> . .1 coHJfcWc I 

io (4- *%Hj{4if5i<ii2 oizmtsiLwmzif-fh. -t% 

tSii $r #f ^zS^f-V n'W ^ T'^ffl $ tt ^ / n° ^ ^ CO 

mm-xmizis^x - ( a > ±m®w$immr>-m*<£ 

tsmi**r^9nM*mf&thX7-'v7'k - (B)A 
£'Jfflagi^£<0±(effM$fU ^°-y y 3 >li 
LTHI^1-|.je^e^^i-4Xx-y7*i:, (C)%jg 
t *>— »0±K:»fig$ii7t3|E«fliS:*tr3B2 

20 [0015] *«BJO*S«0-Safc«{4. 

BHftUfe J: 3 ^r«^^r-rysW ^^^-^SX-r-yrS-i- 
tf . L*> L^r *ri*ls9 ti^^m^mW^h-^X'li^ 
< . P^;Hao8iiI«sJifc:»iR$ ii4 4 3 3r9lMtfiJ<0±i 

ffl2tg^«3£$: :s F-ffi-ft;-r§X7 i -y T t - $ ^ tK^Jgfig 
$ ^fc^-v yNV^co±fctfta$nJtlS€#Jl ^^B-fkf 

[0016] • 

30 [ ftwcDrntmrnm ] 0 1 i=a)B» ibwwc^^ x 1 

0 OcO-HifiMcolSfffiEiSr^-r. *^C0^«:-tVnM 

x 1 0 oi4, um<o-^mx^m^ixtznmmm 1 1 0 - 

mUXCMOSfJU *<o— UZm-f. m«ms&i 1 0 
C0-S5(4- fflSJg^lSit 115k 1 2 0 i: 

L- mz-immco^mfof^ x 1 0 0 zmfc-tb . 0 

lc0^igj?lJtfcUT{4. *WHlff#l 1 OCO— §15(4, 
<0^£T?B)SS^ n-^/123ip-^7"125J 
*tr»k*4^y (WtttWS) Sr^-r^.. 01 
K»4*fe. V-X«W 1 3 3b yffiigl 35*^ 

I). 

[0017] tJat^y- h«fiS«3t 1 4 0J4- V-xm 
Si 33t YV<i >m® 13 5 ZJumzRW. LX&fSLH 

ti&. 7— vmmm. 1 4 o{4©!3R^-aT"^$ix/c- 

y- M 4 1 ■ tiS-ftftiB 143t X^—tf- 1 4 5 1 £W 

-rs. «e**ffiT»]«siiysA*j7 , 5^i 50 - 
ft*maw*i 5 2 14- 1 1 owmzzmzm 

Jfcfh . A^jTO-fe^.(4tB!3feCOX -y ^->-^7 o n-fe^.C0ft 
50 »*«riet*4. CtL{4- ^^COT/US tftbot 



7 

4 9 1 $!M L 4> x y > y-f h cOifWt L A> . «r 

[00 18] 111 1 <7>±mU# 1 5 5ii. ^-v^* 1 6 
2*9BjS3*t4A*Jffl5imW3Sl 6 Ofcijtr. CLOU 

^iJH (metal-insulator-metal : M I M) df-W^^T 
& h . ftgfflSSltffift 1 6 0 J4IS 1 df -v >*is 9 ttS 1 
6 4 £ ffM-f £ . — ^SMtc fcvvcti. ±W®5.ffim 
it 1 6 0 fcMHKT* 6 , $ h fc *fc . :fe£'Jffl5£^fifji 
1 6 0sWH <Cu ) t*q(M-***t=tt» jffiWWijffc 
LTO^'UTWl 6 Hi. CuOOAflfflSifettHiai 
6 Otf. L< iiS i Ot«OR«fH 1 2 0 

1 6 1 li. CuAiSi OzSfOf^lttJl 1 2 0 rtteffilk 

UTtf. A'J7il 6 Hi, T a NS^Jf ffe 

^mco^u rig. 0iu»f ? y^;uf?WN*u TJitisuH 

[0 0 19] df-W^* 1 6 2ti$^c. ttttJIl 6 

1 68fcSr*-r-i>. ^^2^tA-^tSl6 8TO 

*3PJffl5SM*Mi£ 16 0*>'Cu L . IB 2 ^f-v^ 
^flffi 1 6 8#A 1 Cu/Al A 

'JTf 170 **A*Jffill«gH!«!JB 160tS2^Ay 

£PI±L L&WUf Sr*^^. — H*fefl?iJtci3V>Tti. Cu 
/A lA'ijrll 70ttTaN^tt6^ flS<03R« 

[0020] ■mmw^mmm.i eoit^yyivmm 

iz 4 0 I C £ 0 . 2 5 ju m0)*)~4 XiXfcDW^XUmX' 
dixJi^^hPV-f-Xv^-y^ ftiv^i^y^ 

MMBft 1 6 Oti. ^frrV^ * 1 0 OOfi^MI. 1- 
^*>*>±^0^'JfflS^flt® 1 6 0 . L 

fflSSSIiflfiftHrCk *>< LX**J^>? 1 6 2 

« % sprntefu * i o o ftizm* tcv^x-m^-ti, 

ZttfX'%&. Lfr LOTCI^-r •!» 4 3 K . ^--v^ 
* 1 6 214. Sfcttffltf>-f&;b^±ffl**Jffl5*»W3a 

[00 2 1 ] H2ic(4. II 1 t3S$<xfeft*Jffl5:«»fll 
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ill 6 0ORHB*ii*-t. *$lffi£3M9H*& 1 6 OJi, 

&%MK®ffimm 1 6 oo±KuejftSiTJt*faHi 1 6 6 

Sr^iU A>J 7*16 1 4fJ&Jffi£&8Mf & 1 6 0 £ S 
i OiKoHHttWil 2 0*»£>#«LTUS. -HMfJ 
tci3V>T(4^"UT® 1 6 Hi. *ffi*ffi±"C. 3&>o*«l 

fWft^Ay 71161 <n±k*m®K$mm 1 6 o 1*1 
fflfc^urJii 6 ni. w&wm/m 
ffirv3m.&m^xm&-zti. ^(omm^jrmi e 1 

10 fcfflfcL ^gffl5«M1f Jt 1 6 0 . 
*56Hj<7)ffio*ttWt=*JV^TJi. t&KJIl 6 6ti. fK3K 

<o«fli7*o-fex«itfcvD, pvDzm^^xmmzii 
^-is3>mtLxmmzir&. fohmom-bxizts 

*3V">T{4. =af-V>^^ 1 6 2COSI 1 ^+A , -/;J'til 6 

4. ^JttiseiiJii 6 e^v^^Sr^-r-sot^ 

20 StXt- >y 7°{4^T1i^r^. Htc^-f 4 o izmm 1 6 
[002 2] H3fcH. *6Si®l 6 6 5:A7-yftU 

>y^-yyttiht(o. m2co*m#-TJU x 1 o ocosr 

^BfffiEISr^i ^cTjy^-^-f^-D-te^tx-y^-y 
^rn-fe^Srfflt^T. *6OT1 6 6|*ilcBBP3 1 0£® 

1 6 2co^-v^n->-^4 atJSmttSrTlMf &. H3^$ 
ir^WS^JfcfeVTti. S€SiWl 6 6^-ai4. AgiM 
30 3t3 2 0t3 3 0O±Tm*$il-CV^. 

[0023] Ei4tc(4. m3com%mi bbco-mzx 
vx^-zixtz&mtemmfflk 1 6. oA^sivcfc 

0. Rliatefe^T. »^L<i4«m^£*Om2^^^' 

i^^m® i 6 8 «4. ymm 1 6 6^< 1 1>— gp«o± 
i o oco-£fomffi<7)±.<r)mmmz . ^*^rstc4 *)tm 

ti^f 7 7^, gii^v-ytLX7fy?'Lt 
[34c0df^^N->-^l 6 2&Mm^&A7-vy'$:fifcjkLX 
40 V^vn -SOfeWttJ^-Cti. JB2^F-v^^1Ml 6 

8J4. tjuz^. mnz'T>u$/m. h&\^±m&> 
mm&mtsts. s^tci^, amwtt^M x^T^m 
tt^^4 tLxmmztLZ^fr%2>m®i>&m-tbzt & 

X'Zh. 

[0024] ffir3zEL^J:dfc!IS2^+-'f>'^«ffil 68 
(4. ^-v^^^ 1 6 20S1^+^^S1 6 4 2-J^ 
BS.U Clix(4*WlH]Sll 1 OrtTV^^ril/^UTtJB 
ES;-r4C:i:A i T'^4. H514. IWU 1 0|*I^K 
)Vmzhh*^^is-5> 1 6 2&7jrt. tVnM^cOK^ 

50 mwmmzti&m&zii. ^m-ityo-tMt. 
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mLtimztjhtc mum b*^. ^mtrv-tx^ 
ma (i-ft^/<s«r o -c x £ m v ^ i t tfx* # 6 . 
•fkro-b^ji. ^JfflSf^sis^ 1 6 o oim;:^*:^ 

[0025] LfrL-mmm\,z&\^xi±, 
6 2iz. mt> mm^-mmK-mmmm. i 6 o 

ft. ft *>*HllO*^ -x h'y?"jf (ftfgj| 1 6 6 fc LTtH 

h&m<ntm^&\,^x\,± i tMW c fJU x i o o«m^ 
mi e o^mm-t hzti±. 312^-w^^mffii 6 8 

1 0 0 fltc^ t & v 

[0026)^2^T^t«168(l 
■{xi 00 coftilcoSP^- £ ffM-T & fctf>tc ffl v M>ix?z mm 

y^^hhw^ti^. mz-im&m^zit, mm 

i^^Hl 6 8tt. i<0*>F^mii*^fM$it^>. 
*»< LtMOXf 77*5:*Si:tfl:, **n^-9 1 
6 2«DSfl 1 *V<~>?mm 16 4. ffi^S 166.92 

6. 

[Hi ] *min~mmmizj:&¥mik c r;u xcomm 
m. 

thm i o*ifflffls«afi«e*osMJ-Br®Ei. 
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1 0 

[03] ffiSJIfc^-XtU X7fy/UJ.t« 

0 2 ff^m^f u x <?>wttimm. 

[04] 03<D*e*W<7)-«{cJ: O^^'-^iXJt^Jffl 

#*, «S8W<Wir< t fc-«<0Jbfc:EH3*vO*S:K!R 
£S?-f0. 

[05 ] ^tis-r^-f X rttf^lMJ WOMZftimZixti-k 

10 10 0 ¥m#r?/U X 

1 1 o umim 

1 1 5 fflSg&ifttt 

120 mwfom 
123 n-^y 
125 p-?y 

133 V-*«« 
135 FWJ'fHi*- 

140 y-hmmmm 

141 y- h 
20 143 mmm 

145 - y- 
150 Metr^^ 
i 5 2 ft$Jitii;*tt 

1 5 5 ±.UMtt 

160 A^jnssfltflet 

16 1 AiJTl 
162 

164 HH+^y^ti 

166 mmm 

30 1 68 ^2=if+A'y^tS 
170 Cu/AlA'iJ71 
3 10 HP 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
I^FADED TEXT OR DRAWING 
□fBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
QTrEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



